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^ ^m^(D:ff^:^^^y \<^Rxi^umo:>^ >y'mmmm<^T 
%it^t. mt\^f^cvr>wM^m^^xm^R±.Knm^ 

±mmWI^Mm^mK t Kn:7^>^[THF]tc^ 

^^/l-v^hV^n-r/l^Tf ^i— h [TiO(D PM)2]. y<]) 
^jt.v^trV'^ci-i'/WTi ^-^^ b [Ba(D PM)2]. b p V 
Av^tV^n^yl^;^ h [ S r(D PM)2 ] Xfi^:^ 

^-t" h^-f yya:??^^^/ K[TTIP]^S 0.01 — 1.0 

^/^xy :y h^i^(Dm&xMM\^x\^-^^m^^-^t^^^i^<^ 

cvr^WM^i 0 0 — 5 0 0 0 cc^^-r h :i t-^^x^ ^ 
— ^iJt^3fe-^^n^il3it^J^f4PSdb)tS^Pa-r ^ r i: ;6^T- 
-c. ±t^mm^Mmmf^^m^m\^'^-o^m^-^x^'$^ 

hWi^^titimW-<DCYTym^^MU\^\^xm\:.^^^ 

mt^t. mt\^ticvYywM^m\^^xm^±.\^nm:^ 

±Mm^Rt(D%^^-^-e^m^m\^\^x^(D^im\^^t^ 
10-10 0 ixmtfii^x^ommt^^. nmmi^n 

tix\^^^::.t^wmt'r^cvDm{cx^mM(Dmm^^ 
mm t . ^^mw-mmt^^i^^hWi^ ^ fifzm^(D c v d 



^p^ips - 1 7 6 8 2 6 



V D i: 5 ^II<7)ita^^ (c V ^ T . 

xm.^ ' m^ir^m^^mmnhtixh^^:it^wm 
m>km5] ^m^mmm^mm{^mm\^x\^^^m'm 

m^^nnmi^xm.it^'^^mtmt. Mii^LfccvDj^ 
Pt^m^^xm^^i^mm^jf^j^-r^Kft^^t^-^'t^c 
vT)m{^x^mm<Dmmmm^^^^^x. 

!±t)^^^ t Btimmmm i: v ^ ^ r t 

itmm 6 ] mm^mmm-mm^mMi^x^ ^ 6 mm 
^^t^mi^^ c V Dm'[^i^^'rhmm(omi^}WM^m 
t . ^mi^wMmmm^mmcmif htimmi^j^Mmm 

c V D ^ '^mm^i^'T 5 «^ CO ^^i^j^.fii'W^^ 
i:. mm^mm^^m:^-^w^^thtcmi^(Dcvrfmm' 
%:mmL-xmt^'^^mtmt. mti^ticvuwM^ 
m^^^xmrn^i^Mm^Mf^-r^RjiL^^ t ^^-r ^ c vd 
m{^^^nm(Dmm^^w:i^^^'x. 

hm\:,miicm'^^ti^mm(Dmi^<D c v r>}WM^i^-^^ 
m:^i~^mwm.^mm:^mn htix^^^^^t^mwit-r 

itmmi] ^m^m^m^mm^::-mm\^x\^^^mm 
^^t^mi^(ocvDm^^i^W'r^mi^jwMm^mt. m 
mi^m^^^p^ (7> c V D ^ ^s#t|^-r h mi^m^^ 
'^mt. mmw^mm'^m-hm^^tifzmi^cDcvr> 
jwM^mmi^xm.i\:^-^^n.itmt. ^{t^L^ccvDM 
m^m^^^xmm-t^z.mm^mf^'t^^ft^^t^m'f-^c 

'f'i^mm7^^^M.A^tifz^^^\±^:^^'^'^Mnxmtmi>c 

%itmmcm'i^^f^^mi^(DCYY:)m^^±m^'^Mth 
i<c^m^-^^^m^^t^mf<i^hnx\^^^z.t^mmt 

itmm 8 1 mi^mnmmc^n ^ titim^co c v d 
jw.n^. mi^j^Mm^m^m\^^xm^<D^^xm[:m\^ 
#t^^^L. mmtm\Hxmp^(Dcvr:>mn^Mui:i\^x^ 
it^"^. mt\^tccvvwM^m^^xKft^^}^xmm± 
i^mm^mf^-r^ ltz c v d?^ ci x^nmiDmrn 

—m^^^hnmiL^cm^mt^^MA^mw-r ^ :i t ^^x 
^ ^^^(o^^^^y YR-am^^<oy '>''fMw^mn(o'r 
X. ±.t^mm^nmmi^^n^m\^-:^-^^W)^^x±M 



# 



^p^ij^S - 1 7 6 8 2 6 



m^R±\mm^mf^-r ^^t ^mm ^ -r § c v o&tc j: 
9 ] mw^wMm^mz.^n ^ nfz.m^(D c v d 

t^i¥SI^?fMi-^ J: 9 Lfc C V D f^tc J: 5 l?li(7:)itffl 

:=iyl^v^fc:V<n^/l^;^ h [T iO (D P M)2 ] . U ^ 

iNV^eV^n^yl.;^^'^-— h[Ba(DPM)2]. h n 
T^j^ v^tV^n-f h [ S r(D PM)2 ] Xt^^^ ^ 

b ^-r y:/^/^^^/ K[TT I p];ei^o.o i^-i .o^ 

illS?^^J[^.5^^^:^^> _hlS^^^(7)CVDJ[^J4^ 10 0- 

5 0 0 OccW^^^^ht-x^'h^b\-^n^\^. 
JFMi-^ ^ ^ ^ -r ^ c V D^ic J: ^^Utoit^^ 

mim, 1 0 1 ^ Mz.m^<o c v 

±{zmm^m^'t^^ 9 L/C c V D i ^inifcDit 

[ff^Jii 1] mi^mmm:i^w^Mcmi^(Dcv 

mt^-^. m\:\^fccvT)WM^m\^^x^}t'M\Hxmm 
m'^'i^\^^^^x. 

t;i2 0 — 1 0 0:^1^^^:=^ h a —i^coJi:^ y 

tC^^^L. %%mt^P^XmW'<DCV'DWM^MU\^\^X 
^it^^. %i\L\^f:LCVT)WM^^^^XK^^'^\HX^W. 



^m^'^m^m^\^x^^^mm^^t^w.^(ocvYymA 
mi^wMm^^^^m^'xmw(D~^^xnit^\:-'mm 
^lau. mmt^p^xmi^(^cvDWM^Mm\^xn.it 
uit\^fccvDmn^m^'XRjt^^\^xmm±^^ 

±mmm'^mmi^ti.x. ^^xomm^mmi^x^^ 

^^y'^r yy^^^iy K[tt i p]^^^^/^^^ 
bv^n-f/i^y ^-r — h [TiO(D PM)2] ^^W^-r^:: 

Lx\^^^m^^'^tj^mi^(D c vujwm 
mi^mm'i^^^m\^^xmi^(D^^xuit^^^'^A 

f^ll?f^^^/]^f:^t^^^>'v^ hy-^ yytiTf.^iy K[TT 

I p]^T^^#t|^ur»Bi^?F^j?feu. 7^{z.r^-y\^m^m 

( D p M) 2 ] ^ ffl V m: ^ef ^ jF^i^Sci- 6 r ^ ^ #ft ^ -r 
s c V D &t;i J; 5 mm(omm:^mo 

vDlF^5l^'"Cfoor. 

^v^KLTTIP], y:/n7K^i/i/tV-^n-f 
yU-y ^5^-^-- b [Ti(0-i-Pr)2 (DPM)2]. ^^^/V 
v?t:V^C3--r/l^y h [TiO(D PM)2]. 

I)>?t:V<n-f /uy h [Ti(D PM)3 ] Xti m 

im^m 1 6 1 -^^-^^^^^ :y(7:)^m±mmmmm: 
{cmm\^x\^^^mwc(Dmm^^t^. cvDmi^^^^m^ 

iicmv^hti^cvr^j^Mx^ox. ±m(D-r-<x(D^^ 

-6 J: 9 f^fM.^\tx^i^u^^^xm—^^mmtf^^x\^^ 

v^-f y y'o AK^Vv^fcV-^n^/uy h [Ti(0-i- 

Pr)2(DPM)2]. ^^^/^>?fc:V^n-f /l^y h[T 
i(D PM)2]. y (III)v>t:V<n^/l^y i^'-^— h [Ti 
(DPM)3]3l(imbi^l§Mf$^C0 9^(7)^>/^< t t> lo 




im^^M 1 8 ] mm<Dmm^mmmmm{mm lt 
mtLticvDjwM^m^^x^}t^^^xmm±\::^ 

L C V D ^ J: 6 l¥J^oitffi:^^tc jo V ^ T . 

[0 0 0 1] 

[j||||±t7:>^^ljffl5^l^l ^mm^f-i. CVD (Chemical Va 

por Deposition, it^m^mmm) ^ ^Mm(Dmmm 
hti^cvDjwMRnmi^j^M^m^m-r^h<7^xh 

'ho 

[0 0 0 2] 

_LLTt>. DR AMOtt^^^-CSb^^-Y-^^v^^fi— ^ 
[0 0 0 3] 9/.^=^-Y^^v':$^ffi$tf4t-^5|^^tt5 

/i:-einmi^Tt-L. 1 . 6 5 vfn;(]D0#£7:> y — ^^^^it 
^10-8 A/cm^(Dir—y—)^J.'T\:Lir^Z.ti}^^'^i)^ti: 




if^p^ips - 1 7 6 8 2 6 



Jl t9 -t^^O^^^? C V D J: ^^fll^^'^R^ 

m'mw-^^'^Mf^mm^mh^xm.m'r^t\^-^ofz^m^^^ 

j<t^'^x^^-:>mi-^j:^im^^^'r^cvnmm-^tE 
i.f^\^^^t^^^±^^j:mmtt^^x^^^^. rtvfi. 

^^^mjx^^\^^^t{c^m'r^, ^-<vx. :L<D^ofm 
m^j^m'r^x^^(^fc}^. ^m^^^^^x'^^-:>i'^m:nm^ 

[0 0 0 4] :L<D^ofrm5ty\^^^^X. if^m^h<D 
TV^-5(#^¥4-2 5 2 8 3 6-^)0 L;^)^ L;'^;^!^ b . 

m^n^ht-^z.(DCYryWM^^^^x. siOim^f^Wi^ 

(D<^^(D c V D^tc J; ^ ^t^coitasm m'i^mm) x 

[0 0 0 5] i^T. :z(D^ofi:CVTyWM^^m\^fz.Vt 

j^[BST]m^cvDmxf^m~r^^'? tcufccvD^ 
{c ^ ^mm(Dmmmmt^^^y^it.mm:^m^:io^^xmm'r 

ti. mm^mmi^X^^BaRXJSrCDi^]^^y<xn^ ^ 

v[D PM]{b'^4^^o .01 — 1 iiioi/i(7:>^i^r^^ 

[0 0 0 6] mi 2\t. ^^M^^^htiXV^^^^i^JWM 
Vr:^:^^m'i^-r^^^ Vr:ff^m'i^'^Xh^ . 2fi-^ 

cvDWM^^^-r^mi^m^^^x^^ . etms^ 
4 2ncvr>m^^j^^'t^f^^(oi]m'Wxh 

V^SU S 3 1 4 ^tlTV^5o -^UT. 8f^^{l:l^4(7> 




[0 0 0 7] ^UT. 1 Oi^JWM:^':^^im'Wr-h^ . i 
J: »9 c VDl^J4coS^^-^©f^*^|5:^ih-r6o i 6 (Iv^ 

y n >m(DMmmf^mmm 1 7 (^i^^tg)o^^^^pf^^ 
P(;tjpia-:^^--v^)r-feSo 2 8fi>^'— h 2 9 

8 i:(DrBir-s^i 7^#^sb$•^^^^^K^(^^^^^>K 

[ 0 0 0 8 ] (g] 1 3 Ji. V- y :=r l^m^ 1 7 (C?F^^ 
I2]r'fe-5o [U 1 3 (C^-r J: 3 r CODR AMt;i:J^V^T 

tl. b^vv^;^^ 1 SCO Ki/-f ViE^;^^. i/y=rv^{[:^ 

^(^^^M;o-b/^§;ir^^ffi^Hi2 of:ir?^?L-r6='>^:$^^ 
hn-s-'Mzmm^co \<^-:fh^^viyv :n>m^mm^n 

^m'i4^^-r6»ii;^^b/.e6^^y ^/U2 6^^\^ 

¥±l7:?^rp1^ltM2 oc7:)_ht;iff^^^nfc. Ptfe5 

K2 1 {:i^^^n.-cv>§, rrr% 2 2ncvi:)mxm 
^mx^-co< bn^-fe>'i-:7^^~ ^ 2 3 i:. ±umr^& 
[0 0 0 9] ^(Dx^fjiCvum-^RTimmmmmm:^ 

8. 11, 14. 1 e^cx'om'^i^&^^^^^^t.xmm^ 

ti. 7;0^n— Kr>^n— K^2 8;0>b^NV 

K^2 7tc^i9'i^^-h2 9^m\^xmmi)mMmi eoo 

^f^ffl(0:3f-YyT;^^;5^=^-t yr;?/;^^^^l=i7^^ 

[0 0 10] ^(C. ^tb^':txBa(DPM)2. Sr(DP 
M) 2 J: t>' T i O ( D P M) 2 T H F tc^^? ^ i^: b 




4^p^sp8- 1 7 6 8 2 6 



mm^K B STII2 2(D^M^^f 9fc^c^r^f^OC VD 
I^J^^^LT. ^r^#:I^5^mi^^6. 6\ e":f}^h^tl 

igi4;ovx/v7c7)5fe*^^-cj^[Stoj^i^tD^-r y r^':^m 

{zXoX±^:b^zUmt^ti. $ b(-^{L:t^4(7:>p^lio 
1 2^>bRJt^Ml 5{cmA^rifzU^^^\:iX ^ C VD 

Rjt^xmmi 7 (Dmm\^B ST mr>]fm(.mm) ^th^, 
[0 0 1 1 1 :L(Dt%. mmi 7 (Dmm^wm^M.^ 

mm2 ooommi^cBsrm^^mm^ri^o ^lt. m-^ 

1^1 7tmt^^'^>' 2 7tcj; D n — Kr:/n— K^2 

[0 0 12] f^^. J^Mt UT;^ V^T^Av^tV^n 
-f/l-T* b [Sr(DPM)2]cOTHF|^f^i:. T iO 

(DPM)2C7)THF^^^XtiTT I Pi:^{^fflL. 

mt vxo2^mm\-^x^^ >^m:^ hT^^^f-^^isrTx 
o^m^f^m-t^-m^h. mi 2{:^^'rx9^j:mmmm 
^m^^xmmr^mft^ti^. rrr% '^uxm^xh^ 
muj±t^>M^'TT I p\^y<'yv >i^^xm'i^^tih:L th 

fc^o rt^m-^. ^^l:^4;a^tlP^t:"^-8t::J: «9 2 5 

ox:mm(Dm'^um{^fj:^^xMm^rifzm. ^-ryr 

r ;i V XVi- 7 jl i22 M^t::!? 4 {cot lii ^ ^ e> 

60 ^L-r. ^^^J^;r4#^l^l^6;0-br^^coc vDi^^:|-T' 

fo-S Sr(DPM)2^t;^TxO (D PM)2 (DT HF Mi^:^^ — 

'^m.mxmt^im:im'ic^^n. :inhcDcvnwM:^^y 

X/U7 (D^i^(D^^y-:y^XmM<^MjMcO^^ y TiS:^'^ 

m^h.. mit^^^imA.^-^. 02. uzo) tu^^r^^, 
mmmmmi e\cx^mm^h^timmi 7(Dmm 

(C, CW^Jti,^^^ SrTlOzm^^^^Mfo^^iV^o TiO 
(D PM)2tDftt?<9 t'TT I P^fflV^TSrTiOal^;^^^ 

[0 0 13] 

v^j:^iji^(Dcvnm^cx^mm(Dmm^m\^^^^x\'X. 




[0 0 14] {2):L(D^0^^CVUm^<^^Mmmmi^ 

[0 0 15] (3)cvjD{z^'^m^(D^AM{z.^->^(DTmm 
mM2 o(Dm^\z^^^:^ h \y—i>y — K2 imm(OB s 

[0 0 16] (4)^-ry<i^^^mmti.X(D^^m^^fc 

STM2 2^mtj^tmm^mm2 o<Dmm±coBSTm 
[0 0 17] iB)srTi03m(Dmm(omn^^^n^ 

-r^:it^mmxh^ . ^fzmi^mmn^2(D)t^^^ 
r% -'^(Dmf^o:)m^m^^<mf^-r^(D:6mmx^ 

[0 0 18] (6)^>fLtff4f^ti. Srir>PM)2(Dm.it^J} 
m^h^f^fcl^i<cMU{m2 5 0^C)'^^-Di&}±(m3 OTo 

^4 t^Mm\^X\^^^f^ib^<D\HUm&f±tfj:^o 
^(OJWMm^^^^±^l^X^(D'^^:^m<fj:^. ^(Dfz.i^ 

[00 19] {7m^<^i^^mmm^e:^-b^ri^^ti 

[0 0 2 0] is)SrTi03^m.mir^m^{a-i. sm 
rv^5o -r^j:t>h. mmi 7 {zM-thHmm^^^^M^^T 
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izmum<DyLmnm^m'r^mi^ s i (ommmmm^f^ 

{cfj:^t. mmzcvDj^.mmm-r^mm^^^xf^ 
mKJt^tmn l -r c vum^mm ^ t \ 

/^6^v^9^.'^./5^fe^o mizmmi 7{zMi-^i-fm^^ 

tLjx^^h(D(D^ Tmm^\zx-DXitmn^i±:^*^i^<^^ 

^mm7^m<. mm^^-m^^p^xm-^zf^mit-r. 

[0 0 2 1] :^^mi^. _blSc75#Fpm'^.^^^-r5 
{Zf£^nfzh(OXP^<:>X. DR AM(0^-^/^v'^^^tM 

t \^xmm^j:mf^Rxj^'^^B^^mpLfcB sTm^mj^-r 
^t:^>x^^^^^n^:itm^n^t't^o ^fz. ^ 
mmn. ±m'i;tm(DcvT:^m\z^^mmmmmm^i^m 
Lx^m^nom^. t <\z^m^mit^m^m\^^^m 

jo 6 x.^.^mm-r ^tz^{zf^^nfzh(DXh<^ 
X. mi^(^cvDj^M(Dmm^w\^xcocvDjwMmm 
t>h<Dm^<^^th\zx^m'Bmm^m±'t^^t:d^x 

mtm^zm'^^^ri^cvr>m^Mm<^Wi^mm^^ 
Mi^^^t:^^^x^. m.mm^. m^7^mmf^(Dn^^R 
ximm^(o\^±^m^:ztt^^x^^tth^z^ i^^ss 

[0 0 2 2] 

i^(D^i^x^it^^m'i^-r^mi¥WMm'^^^t. mmi^ 

xm^it^-^^mt^t. mti^fzcvuwM^m^^xm 
m^^zmm^mf^-r^Kft^^t^m-r^cvum^zx^ 
mm(Dmmmm:\z:^^^x . —mzML^hti^^iiizjwMm 

um(D^>'ymmmm<DTx\ ±mm^R^Mmmf^^m 
^mi.-o-:^^m^-^xMm^mf^i-h X 0 i^zf^<^x\^^^ 

^mmzvxm.it^'^^mt^t. m.itLfzcvv!^M 
^m^^^xmrniL^zmm^mf^'ThRft^^t^'^'r^cv 
vm\zx^mm(Dmmmm:iiZ:}o\.^x. ±mmi^}^Mm^ 




h [TiO(D PM)2]. y<V ^ Av^tV'^^^/U' 
7^ b [Ba(DPM)2]. h n V^r> Av?tV-<a^ 

/i^^ b [ Sr(D PM)2]Xfl5^^ >^-r h ^-r y :/n 

tK^V K[TTIP];!i^0.0 1— 1. :y h/^CO 

0-5 0 0 0 cci^^-t ^ :l t:^^^x-^ ^ X 9t-^c^orv^ 
(DTx\ ±mmm^Mmmf^^m^m\^-:>-:^^m^^x 
[0 0 2 4] ifmn<n%'^(Dmm\^. m^<Dcvxyw:¥^ 

'Dm\^^^nm:(Dmm^m.\^^^^x. Aium^t(D^.^ 
mi)^^^m^m\h i.x^(Dm±in\^^t^ i o - 1 o o m 

f-^mx^n'r^m^^nm.i)mnhfhx\^^:L t 

[0 0 2 5] :^mm(r>m^(Dmm\-t. ^m^mmmm 
m^'mm\^x\^^^m^^^tsmw-(DCYx^wM^^n'r 

^ fhf:Lmw^(D c V D wM%tm \^xmt ^ 6 mtm 
mt\^fc.cYv^wM^m\^^xmwLAL\cnm^mmrr 

v>T. ±umi^mm'^^^t\.x'^mr^^::^-<>'^7)m 

mrnxmrn • m^-r ^ m^^^mmn htix\^^^:it^ 

[0 0 2 6] ^mm<7)m5(Dmm\^. ^m^mmmm 
mi^mmi^x\^-^m^^^tsmi^(^cvr>mn^i^^'r 

^ thtzmi^(D c V D rn^^Mm i^xuit^^^ ^it^ 
^it\^fzcvi:)jWM^m\^^xmm±{cnm^nm'r 

j^ti'e:::^^ t}±timMmmtt>mi'i'bthx\^^h:L 

[0 0 2 7] :^mm<Dme(Dmmi^. -^m^m^i^t-m 
miicmm\^x\^^hmm^^tsmi^(DcvvwM^^i^^ 

fzmi^(DcvD}WM^mmLxmt^^^^it^t . ^ 
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iti.rzcvvj^M^m\^^xmm±^^mm^m^i-^Kft^ 
^t^m-t^cvDmi<^x^mm(Di^mmm\^^\^'x. 

u^-r^mwu^mm^-mnhtix\.^^ zt^m^t-r 

[0 0 2 8] ^mm(Dm i <omm.\^. ^m^mnm^u 
m^mm\^x^^^m^'k^t^\^w-(o c v iDjwM^^W't 

m^tifzmi^(DcvDWM^mm\^xmt^^^mt^ 
%it\^fzcvuwM^m\^^xm^±{mm^mj^'r 
^ ^jiL^m t ^m-r § c v d ^^tc ^ ^ nm(Dmm^m.\^^ 

m^h mt^M {^^^^ ^ n ^ mi^<D c V D j^;^:f ^ _bis:^ 
mmti{c^m.^'^^^d^^^tt^^nnhthx\^^^z t ^ 

[0 0 2 9] :^mm(Dm s (Dmm^^. mi^j^.nmmci^ 
^^ntcmi^cDcvum^^. mi^mm'^^^^m\^^x 
mi^(r>i^^x^^[:^{z.m^\^. mmt^^xmi^<Dcv 
T:)j^M^0\u^^'Lxnit^^. mti^fzcvum^^m 
\^^x^ft^^\^xmm±{^mm^mf^i-^ j: ^ tfcc v 
Dm^^^Mmcomm:^m{^:}s\^^x. —mc^t^htv^^ 

}^^Rxfm^m(D^>^y'mmmm<7:'Tx\ ±mmm^m 
[0 0 3 0] :^^m<Dm 9 (Dmmn. mi^^mmmci^ 

\^'XRm^\^xmmAi\cmm^mf^'t^ xo^^i^tzcv 
Y)m^x^mm(Dmm:^mi^^:^^^^x. cvujwMtv 

/U^ h [TiO (D PM)2 ]. y ^ J^iy\i^y<u4 

^ h [Ba(D PM)2 ]. ^ h C2 V^r^ Av?tV^n-r 

h[Sr(DPM)2]Xfi^^>^ hy^ y-f^ 
T^^iy K[TT I P];^SO . 0 1 ~ 1 . O^Jl^XV y h/UtD 

m^xmm\^x\^^^mm^-^tsmw^(DCY "DWM^m 

0-5 0 0 Occ^&^i-^r <t;^^^T#5J: 9t-?F^^U. — 

^m.Wi(Dis:^^y vRrjm^m(D^ iy':fi]mmm<DT 
x\ ±MmR^nmBj^^M^m\^^-:^^W}^^x 

[0 0 3 1] :^mm<Dm 1 0 (omm^i^. mp^mmm^ 
xm^o:)ii^xm\:.m^m'i^\^. %%m\:^p^xm^(oc 




[0 0 3 2] -^^^(0% 1 1 (DmM\-^. mwwM'^m^ 

h^:/v^;^^^a9iir«^»^liif^^®t-2 0- 1 0 

[0 0 3 3] :^^m<Dm 1 2 (D^^fi. ^^^^I^Jif^tfft- 

vBj^M^MUi^^i.xmt^'^. mtx^tLcvnm^m^ 
m\^^x^m^^xm^±^mm^mf^-r^^ ^\^\^tic 
vDm\^x^mm(Dmmjf'^^^^^'x . ±mnm(Dmf^ 

[0 0 3 4] :$imm(Dm 1 3 

j^m^tifc. mm^mmmmm\cmm\^x\^^^mm^ 

(D^±xmt^{^'^mm'i^\^. mmm^^xmi^cocv 
nmn^Mmi^xmt:^^. mt\^fccvDm^^m\^^ 
x^jt^'^\^xmm±K^p^^< th^^^^-^t^^mmit 

:^mc^^^x. ±m-^m^m^i$^t\^x. ^^i^comm 

^m^^x^^^^iyf- h^^ y:/D?K^v/ K[TT I 

P] ^f^^^/Vv^t:V<a>r/^^ h [TiO(DP 

M)2 ] h ^wffl-r^ r t ^w\^t-r^o 

[0 0 3 5] :^mm(Dm 1 4 cD|i1tt:i. f^^lFJ^^tst^ 

^t^mw^(D cwiywM^. 'mw-w^%^Wi^^^m^^^xmw^ 

■t— h [TiO (DPM)2 ]^?S^fflv>x^?li^?f^;5Sc-r^ t 

[0 0 3 6 ] 1 5 (ommi^. ^-co^^^ 
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IP]. ^^v?^ y-T'n^^v/v^tV^n-t'/lx^ 
h [Ti(0-i-Pr)2 (D PM)2]. ^^^/l^v^tV^a^ 
h [TiO(DPM)2]. ^^>'(III)v^fc:V-<n 
^/u^ ^[Ti(DPM)3]X^irtu?:>c7:>^m^^7:^9 

[0 0 3 7] 1 6 (Dmwn. ^tl'^tl^'^ 

(oMm^m.mm'^'mmzMm\^x\^^^w<Dmm^^ 

n.wmm^^^j^'^ ^fc^^>^;l^v^f.tL^cvD wmx h o 
±m(D'r^x(D^^>'mm^m^i^Miim^. m'^<D 

xm-'^j:mmtt^-:>x\^^^:it^wmt'r^o 
[0 0 3 8] ^mm(Dm 1 7 (oWMn. ±n^m 1 e 

^^tc. >^v^>f y:/ci7K^v^v^tv^n^/i^7« 

h [Ti(0-i- Pr)2 (D PM)2]. 

/Up^^-f— h [Ti(D PM)2]. ^/(III) v^tV^n-r 

b [Ti(D PM)3]Xn:^nh(DmMi^(D 0 -h 

[0 0 3 9] 1 8 <DmM\^. mk(D^m.^m 

^mmm^m^\^x\^^^m^^^t^. cvr^m^^^ 

%n'r^mw-mm^xh-:>x. ^^^^mm^. -tia 
cwv>m^^mw'r^m.wmmt^m:^^hnx\^^^:Lt^ 

[0 0 4 0] if-mm(Dmi 9(Dmm\'t. mW'm^^^\^ 
^m^mmmmm^mm\^x\^^mm^ 
^t^mW'(ocvuwM^. m^^m^Wi^^^m^^xmw^ 

xK}t^'^p^xmK±-\^'p^^< th^^i^^^t^^mmi\:. 
^m\^^^-x. mmmmm^^^-^^^^^y^^^^^ b st 

xnm^m^-r^ r. t t-^^o 

[0 0 4 1] 

[0 0 4 2] :$imm(Dm2(Dmm^cxti^-f. mmm. 

W^m^Xf^^:^>nt>ti^o 

[0 0 4 3] :^^m<Dms(Dmm{^^ti\^. T^iPto 
[0 0 4 4] :^^m(^^4(Dmw^xm-£. ^sy^-r;^ 
^fj:m<DcvDj^Mmm--'^^&x^^tm^cmK^'^^ 




[0 0 4 5] T^^PJCOBBCOtlltt-ctnt^. i±;fji^^^^ 
[0 0 4 6] 7^^P^cD||6(D^1ttC^tlt^\ ^mi^^ 

[0 0 4 7] :$:^P^cr)^7(D^.1tt-<}:tit^. ^i^^i^;^^ 
^?)fLtL tcr^^J^I4«^tg;^^ ^ ^ n 5 C V D Jf^.f4^^^ 

[0 0 4 9] i^mm(Dm9(DWM\^^ti\~^. mmnm. 

[0 0 5 1 ] 1 [^^Lfc 

[0 0 5 2] :^^m(Dmi 2(Dmm\^^H\^. ^^y — 
[0 0 5 3 ] :^mm(Dm\ 3(Dmm\^^th\^. 

[0 0 5 4] ;^^0^co||i 4cD^1t^cj:t^^i^ irJcSIl?]^ 

[0 0 5 5 ] ;^^P.^C7)^1 5CO^^tCj:tit*\ CVDjp: 

[0 0 5 7] ;$:^P^co^l 70ti^(cJ:ttf^. CVDJ^. 
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[0 0 5 8] ^mn(r>m 1 8 (DmM\^xth\'t^ mwwM 
M)2mm\^^hmtmi)mm^^^'^^\^x\^<. 

[0 0 6 0] 

C V Dfiic J: -5 B S T^^:7^p -tr ;=^ffi<o^*^t7)itffii^m 
f^^. afl^^ 1 7 (7)iSAfS:M-efc "9 . J tiS^ 1 7 (DM 

nX\^^^o 5, 5. 5. 5\'X^tl^nT±Oir>PM)2 t 
Ba(DPM)2 t Sr(DPM)2 tTT I P <t ^THFtC^ 
m^'^ti^i^iCVVJWM)^ I 0 0 — 5 0 0 Occi^l^ 

imm) -r^zt^'^x^^ mwmm^x ^ ^9 . e mm 

mx^^. 3 5 (1S^)ficvDJ^.if:i'^^^^{b^J^^;f^ 

m 1 ^xnMM(o^^l.. ~'U(nm\:Mmy^'^ :^^^y K 

[0 0 6 1 ] 3 oti^fnP:;^r^t-[HifeUTS^i 7^iS 

3 1 ti»^i 7 J: ^4^^if:#co;^-^"1^-Cfot9 . ^<ry^ 
y-3 1 tiT®{^:^f§'l*::^';=^ooA^mL?L^^-r5S 
;^:;^of±^*9 3 6 t^pfr^LT. ;^f;=^cofet^-r6[#:rBl^ i 

fflm^TtC/h^ <-r^o 3 3 (-itP:) fl»^ 1 7(D^JPf^ffiy 

^rr-fot?. 3 4f±^^y-/i-^M^^i^g-xrfc^o 

^U^^Dfia^^>y--0|^^;it^^^SS§^;h.ri/^^o 3 2 

m^^^^y Yy)X'h^. 2 9liy- hCy- V'y^ v^)X 
fof9. 2 8 fin— KT K^r^fe6o 
[0 0 6 2] m 2 fi:. ^i^i^-y-iry^ 3 0 td^tt 

6. v-y 7^i^^-r5 7'c^(^^5^Mcost5S 

(tM4 0cOt|fr®l^r'fe5o rc0^^^^ttM4 OtO^® 




[0 0 6 3] [1 4 tl. v- y =r >^»^ 1 7 (D^^tDD R A 

[Ti3 N4 ^'coii:S7?^mi±^^i-6^Bir^r^^ 

u02 ] -ex-# fc^ M/-v^y— Kr-^^. sTtiJirHiffi 
mm2o<Dmmi:^'mf^^rifz^nmx^h^. 223-2 

2efir.(7)CVD ^® O^^^^b- iT^ffM ^ tLfc B S T 
[0 0 6 4] i^T, i:IS(7)J: 9 7:eCVDi^.Jf:|-:S:t>X VD 

^ 3 0ti^B#ft*li]f9;^f^G(^RiP:^fp])t-[HllsLTi/^5o 

;6S^>i?c7:>;!jD!^t:— ^"8. 11. 14. 1 6 ^9 

K^2 8;6^P3^^>^ Ky 2 7 J: t9 h 2 9 ^ilL 

?US(4 0 0-6 0 o°C)t:i;:e6^-e:^JP^$;h./.f;i5^^i^; 
[0 0 6 5] ^;^;;^bT*ti. :r,^ y^-^i^mMm^mMs 

[0 0 6 6] ^fC^^cT-f^ Sr(DPM)2 ^ T T I P i: 

5 0 — 1 0 0;rv^'-^ hi=i— -^t^^^^^^- 
bn>'^r>iN[ST]3l2 2a:^^?f^^^ix5o TTI 

p ^jwMti-^ s TflitiB s rm^ ^ h^^i^cmmmm 

[0 0 6 7] ^jt'm.^x^^^mm^^ti'r . mm 1 7 
#^^;tJDl^^>:7^3 zd\z.^y)MU{i 0 0-8 0 o°c) 
7 0 0 — 8 0 o°c<7:>iE[aT-B s T^c7)-< 

2 2a(D|g0^0>fb:;6M^ii$ti6o 

[0 0 6 8] KJ^^'^ex^^. mRu&t>mm^&{4 0 0 

-6 0 0°C)^r-Ttf ^ti^'^TiO(DPM)2 
Ba(D PM)2 ^ Sr(D PM)2 ir^^THFtC^^f Lrv^5 

4 xmt ^ ^ hXWi^ ^ ti. s r(ci:b-< B a 
co^l/^B S T8I2 2b;i)^5 0 — 1 0 0:^:y^:^ h a— 

(D/i:^T'?F^^^tb^o wc?:>^ 2 2b^i^Ixmr^(7:)#^i^^ 
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[0 0 6 9] ^;^::^f-hT*ii. »^raa;^t^^lIvUit(4 

0 0-6 0 0°C)^ |^i:< ^t^^'t^TiO(DPM) 
2 t Ba(DPM) t Sr(DPM)2 ir/^^THFCl^fif LTV^ 
-6^^^;^^M'^k^4-eM<l:$-^^?5nr#t^^^t^. Sr^Ba 
(D\^i)^\ : 1 tDfiJ^cDB S TJ5I2 2 c— 2 2ei)^^n^H 
(DRJt^m.f'-hX S 0—10 0:t>^:^ h a — Ac7:>ji:^T^ 
ff^^^tL. ^ff-C 1 5 0 — 3 0 0;^-^^;^ ha— A(7)« 

V^5ri:(-<t^. — K2 1 OjIiJ®^--C7):=r 

[0 0 7 0] m^k(o^j^^'m.xx\'X^m\'xm:>f\^'f. 

1 7tiJ: t9i^?U(7 0 0 — 8 0 0''C)\Ct^^'^XM^.^ 

[0071] rc7>^^, |E]2tC^-rj:5>t-. St^l 7ti: 

i ^T±t!i^^t7)1?&^^^(l 1 l®r*2 . 2 6 A);6Si(A^ 
^nXB STCOy-^/l-^fKl 1 1 MX 2 . 3 2 A. 110 
mX2 . 8 6 A)(:ii5<5< (DX\ B S TtDl^s^^b^ei^^lrt- 
[0 0 7 2] [g]3t^. BSTJ9I;iSit^^tl./c6-r>'^t7) 

y rr>(D^®jIiJt;i/c(tSi02Bi;6S5 0 0 0:^:/^^;^ Vn 
— 2:.(DW-^X^m^t^^h\^^<^^^^^tmt^ 7 0 0:^ 
-y^y^ Yx:i — h.(DW^Xmm^f\^X\^^'^>km^^'^'^^ 
^^^t^2 0 llV^(r)^^^XK-:>X{^hJX^\^^^ 

^tiit^Bsrm^mm-r^t^^mi^ioum'^x 
«/>-r^o BSTmi>^^\^^^ftt}:^>i'^m\^x 

[0 0 7 3] Z.<Dt^. m^Rl 7 (Dm^^WMC^^ 

mm2 ocommii^. '^^B^t^titzs sTm:^mm^ri 

_L^O^iWi^?'J^^^-St^l 7tiSt>\ /^>-K^2 7 
tc J; (9 KrVTH— K^2 8--#:i^$tl>. ^I^;6^^T 

[0 0 7 4] :Z(Dt^. ^^^c::^b-if^t-tis HI 1 t^tu 

f-3 1 tR}t^'^<Ditm^ 3 6 tC7)|#;Pp1;0^/h$ <^^^n 
rjo^t^. ;:)^of±-^ <9 3 6 cDTffi;^^btiN2;i^n^#dti^tt 
T^Of^ilij{7:>^i;^^^r^^^9 N2 0oj)fLn/5^JF^^^tb5(7:) 

[0 0 7 5] mimmm^cxri{'£. f^m^m. ^^m. 
m^M<7:>^:^y' ^yy'{z:ifsh^xmM^j:m^. m.f^Rxfmm- 
mnxmm^no :it^*-x^. MtiTtm^^i^ticoB st 




[0 0 7 6] KJt^^b,cmj]mM^f^^^'^^h<DX-h 

[0 0 7 7] <m2mmm>^y^T. :^mm(Dm2mmm 

M<D:^hi^—iyy-'l'^1^t>^(DWr^<o^^MX^^. M 

xx^fzy'yi:^^! 9Xh^ . 2 6 t^^il^f^^^t:^^ ^ 
[Ti3 N4 ]Sf ^^om«;r-¥m'14^^i-^i^r^"e t /c^^ 
y r 7f . 2 1 fiPt^^^b/^'7"^^-^M[RuO 

2 0(D^®tCi^i^it^LT^3V^/c^^ hnv^t^ 

[0 0 7 8] r(7)||2^M^JtC;0^;^i>^DR AM{C:JoV^r 
ti. CVDB STllo?^^a't*HT^t^:^^<.^#^n^ 

jirHi^i^^2 ocD^ffi(DST^3 8^^^M^^r::^— 
[0 0 7 9] l^2^^gFy^citL^l^ cvD^rHiffi^^2 
0(Dmm\csTm3 8:^mm^^^t ti,{^. ^^^^^^ 

j—YtmW.^Mz.mWL'hm^^hfh'h<nx. 

[0 0 8 0] <^3^JS^fJ>i^T. ;^^P^o^3^;&fe^y 
^is^.0^-r6o lEieti. v^y ^ ^St^ 1 7 c7:>^®(:oDR A 

^ V ir^—?v^mnj^<r> Y—'f h ^ y y =1 

[Ti3 N4 if^tDm^r^^mt^^^-r^tn-ctH^/ci^^ 

y T;^ ^/U-C&»9 . 2 1 Pt^^fb/W^— "^-^UlRu 
Oi^XX^fz.-:^ y u-v^/— KT-fet?. 3 9filirBl«t 
312 OcD^EClf^^-r^-T^^:^'! 9^?f^i^U7tVy =r>' 
mx^'O. 2 2fl:$:^P^tc^^;0^5C VD^mtcJ: DffM 
^tufcB s T^-efe^o 

[0 0 8 1 ] :L<j:>%'^>'mmm^^^^xn.^ mWi^^WM^ 

0(c?fM^tbfc^>^^ hTis-y^-tc K-:/h^y v^y 

rHi^j»M2 ocD^®c75;}<y i/y :n vii^[^^-r^[^ic k 
h?i^y v-y =:i^/il;65^^tLTv^^. ^ur. 

y >/y :=i^^^3 9 cDjitC, ^'^y ^yi-2 6 i:. Pt^ 
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^pxB^^(D^— ^:y^t:ict ^ ^ y >^ y =^ 

flM3 9 (i5 0;^-^^;^ h n — i=si^Ttc/^6o y y =^ 

V^r^ni/^r^^^f^t^CS 0 0-6 5 o'Q-e^^Sr^-^^ i:. 
>^ h u— — K^S(7:'B s m2 2 tol^m^:^^^^^- 

f^±-r'5--:^s JlP0l^ltfll2 0(7^^®f-t^v^y 

3b<9 B STJilOHfe^a^t-i-'y v;5>B STl^q^t;iiJAt5:L 

^M2 o_b£DB s TJ5^cD^;6^r^/i/:7r^<l:$ti>6o 1^ 

y v-y :=i:/0^5 3 <di)^m\\i^^XSx02hf^^<T^ 

/^v^, ^3llJfeF'lt^J:tbft\ :^V\^-'y J-Y^mwrn. 
mM2 0±OB s THI2 2t7:)^:a5r^/^:7T:^4b:$tL^ 
fz.}h. mnMi)^^~r\^. :^V^y—^JJ—Yf^<rymSL^t^ 

[0 0 8 2] <m4iij^Fy>i^T. i^w^n(DmAmMm 

TSr(DPM)2i:TT I PXtt TiO (D PM)2 ^ ^{^ffi 

^^^iioWf-ttm 2(7:>^^^f^-to#-^^l^-u. 

[0 0 8 3] |I]7ti. :^^0Jf7>|^4|imFrJ(-;^^:^-5^^i^ 

w-M^Wi\^^ovY>mw(DWi^^^'tw^mx^^. m 

7^^:}oV^■C. 4 6 (i:Sftr=> ^^>^-y-"efe «9 . 4 7tl^ 
m.Wi^'^A 9r-t^or^S^V:^-<V-y-4 6 i:iti^^;rL 
fc^i^^^-e (9 ^ (7) 4^ T H F ^ 1/ ^ S o 

4 8ti?^^J^.5^4^:^T-fo'9 r(D^4|l5g^jT-(^^C04^tC 
tiSr(DPM)2^THF tc^^ ^ -tirfc^f^T^^ AH ^ tlT 
V^6o ^(7:>ftil(-Ol/^T(i. IE 1 2 td^-f ti^5l5COC VD^ 

[0 0 8 4] ^tCiti{t(-oV>Tt^0^-r5o ii^cO^Biic 
^\^X\t^^m\L^A^\i — ^—8\Z-^ ^25 O'Ca^ 

ry X/U7jli22J: t^f^^^-r y Tytf^^ptm^-^^o 
ri^;6>^±S^H6o -^UX. ;^-<>-y-4 6 J: (9 c 

V D J^;^^?^ [Sr(DPM)2+THF] ^— ^it^T^Jf b 
tii-To ^ftxV^-<>"y-4 6fiJf LmUit^T^^^ 

/ 1 (0%^(Dzt.y^y^\zM ii-r ^ <h [S 

{b:^4(75F^Mc75/z:v^$5lS^c^lf^LTW0#^c^^b-r6o ft 
fit?e5l5Kl^i:f^1tt-. TT I PJ[^ii^;t/;=<.^^{b:;^^(^'j 
02. N20)<t ^^M-^L. ^*^;^;p^«t^li 6(cj: 




[0 0 8 5] m3:tmT'rti\~l'^mr' A etc 

[0 0 8 6] ^4|l5S^JtC7)^;6^5C vDis^^r-fi. r-^^ 

r-#^^ftT'-<:^-<^-^4 6^^ffiLrv^5(7^r% cv 

^ L -e C7) c V D plfg i: 6 o 

[0 0 8 7] <%^m^m>^xY. if-w^m^^-mmm 

^118 ^fflV^rmP^-r^o [US tc:fa^l/^r. 5 0tlJBE;'j^ 

::^^*cfo^:). 5 1 tii±;/j^^>5^ 5 0 ^ili^i-r5J±;^IiM 
^c^-r^^?^ t7> c V D i^M <^ i^l^r- 6 o 

[0 0 8 8] ^tcib^'^t::ov^-ri$^P^'r^o M<t:tff4;5^t: 
— ^"StCj: <9 2 5 0°caffi(7)B^f^^^^^T;^D^^tLfc 

y r;^/;=^^pem^it^c r.-T% r^^^J^fm^^t? 6 (f^ 

[0 0 8 9] ^5^5SFt|tC;i-;^^aC VDi^MT-fi, CV 
W.fl -hm-T^-f C V D JF.I^^^^ (7)^K;0S^^tM{1: L 
[0 0 9 0] <m6^M0iJ>4^T. if-^WiCOm^-^mm 
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^^^^(;^I7-^)T-fo^. ^(^{mo^^tl. Ell 2('^ 

-r c V D i^M: ^ [^#"e 6 o 
[0 0 9 1 ] ^j^tcil)ft(CoV>rU^P^-^5o M{I:tff4;iSt: 

-:^-8tcJ:^25 0°caffit7:>Eff^rUS^-e^Pf^^tvfc 
^'^yr;^'^gp^tl2ic:J:t9-^a:co#'?iR;i^(7)^ 
^ -r y r y^/' ^ ^ L r y XyU 7ili23<i:t9f^^-Y 

y r;^/^^pSt±i^i±-5o ?^^^i^;i£F#^l^tff6^t/ll2cz)?^ 

i$^J^^r4-^l&^ 5 4 i t^^ti^^n— ^»t7)^i^^OC VDI^ 
— tc^-g-^tLfc^^. /XyU7O5fe^^/0-^Ptai$-^?>tv. 

[0 0 9 2 ] %^'mMm\^t^t^^oN'Dm.wx\-t,. M{b 

f^^x'^-\z.m^^f\.fz.'^m.\\L^fhxw.)t^'^ \ 
m.i^'mwtm-f^ov\ym^n^z.ht^xt 

[0 0 9 3] <'mimMm>m-c^ '^wm(o%imMm 
\z.t^i}^^cvT:^'^m.^m\o^m\^xmm't^. mio 

{C:^ol/^r. 5 6ti-<— ^yf^zgAWr'fet9. 5 7ti-<— 
^;t/^^»I^^t5-Cfet9. 5 8tl^i^^t|-efcf9. 5 9ti 
^j^i)fcS:=t> bu — ^T'fe^, ^ofiiico^^ti. 1112 
t-^-rt^JfeO C V D^g h l^ltT^fo So 

[0 0 9 4] mz^mmz-^^^xmrn-r^o ^":^:^:^m 

A^5 6 J: *9^Abfc:^?^i*y?/;^^-<-x;^/;^^p^^ 
5 7(;i t9?)^MI®LTy X/U7tC#t^^t-So 

^y^^ ^ titLmi^(D c v d j^^^-^^ ^ -^-c / xvu 7 cD^t 
mt^4(D{^m(D}x\^^mm^cwmi^xmm^mtir^, 

^tm4^X(DMm^XMm't^:Lt^^:^j:<tj:^. M^Wm 

^{a't^i^mm^^^UA^rix\^^^f;zib. cvum^m^ 
t ^^-t*^;^ t (Du^m^xcvjDWMmm'pcDmm^^^ 

[0 0 9 5] ® 7||JS^tjfC7^^^^SC VD^MT^t^. "f-isb 

(D'^'^m^i^zmi^jwMm't^^^ 6 b CO c V ummm^ 

-^mi^t>fc'^x^'^fj:iWMmtr^'^mtf^ho 
[0 0 9 6] <mBmmm>m:i. :^mm(Dm8Mmm 




^C;0=»;0^^CVDy^^irx^II}9^fflV^T^^^.P>^i-^o 1119 

i^WM^^X^h^. 5 3tiTiO(DPM)2C7:>THF^f^ 

r(D PM)2(DrnF^ll^(DmA^^> h /U-f-, 
f*:1^5^m^^^T*fct) . 5 4fiTiO(DPM)2i7:>THFS 

[0 0 9 7] m^. y^±:^'7u-'{z<^],^xmm't^o 

t T i O (D P M) 2 CD T H F ® <^ ^ ^ 
T). ^^l:i/;^(«x.f^. 02. '^2 0)tth\^Kmi:f:^ 

Ai\zsrT±o^i}mm\^x^<. ^co}^, ^\^mz.m^ 

fcTT I P ^ ^^MSt^tCffitL T iO(DPM) 2 t7) 2 O 

4b\ TiO(DPM)2^^^r-tisaMom^;i^^1Mi^)r:T^i^— 
^)^m'mx^^^ f^^. r(D^r|-c(iTT I p^^^xy 

#t^^^-r■6m'^^:IoV^-Ctf^0>^L/c;O^. TiO(DPM)2 i:!^ 

m\^mm\mm\^xm^t\^x%i\:.m'i^\.xh^\^\ ^ 

l/Mi^fDlg^ft:, Mx.ffPbTi03. Pb(Zr.Ti)03. 
BaTiOs. (Ba, Sr)TiO3^T-feoTt^[^1^/^^:^;0^ 

[0 0 9 8] mBmmm\^t^t^^CY\:>zfr2-^:^x^^'X^ 

^^'^-^m^v^t\.x^vd^mz.mtlfzTT i p^i^m* 

S'f4(-ffitl/cTiO(DPM)2i:^f^fflLT^/^50r^ 2 

^Mss-f^ ^ mn(oi^-\^^m^m^f^ c v d 
[0 0 9 9] <m9^jfe0ij>i^T. ^^mo:^m9mmm 
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tC;^>;a>5CVDXnir;^^iI]9^fflV^Tl^0J-r^o lU 9 
\Z,^\,^X. Sr(DPM)2COTHF?gr^^{^^-r6J^ 
*4-^^T'fo»9. 5 3tiTiO(DPM)2COTHF^?S^i^ 
^-r^«»l^>5^4^^T^fo'9. 6 tiSr(DPM)20THF 

5 4tlTiO(DPM)2 

^I>v<Xy >'^"(:iJ: t9^±L/cTT I P ;^f^ ^#t^^-r5 
^iS;^^#t|^^X^^t9. 1 7f^^DitCf-X;uin~l jum^ 

[0 10 0] ^t;iXoir;:^:7t:i"t;iov>Tlii^iIoTlS^ 
S^-r^o M^l:^4;6^t:-^-8{^J: 2 5 0"C^S(7)BFf 

'9-:^ftcD^|RfficD^fgti/^:^-V y T:^^:^^Wi^\^X y 
X/^7 jf52i; y r;^f:^^ntm$i±^o rrT% 

6;0^^Sr(DPM)2(DTHF ^ 

LT»B#fc^{b-r6o ^{l:>?/;=^f^J^J^+;^'^*ii3lll=i 0^ 

ilLT^i^^^l 5 Cl^iil^^ti^. — TT I P\-tmm 

ytf^(^J^tl\ 02. N2 0)tthi<::R}t^:^:^m'i^'gi 3 

mi 6 (Mm:^'r-i^){zx^Mm^nr^f^mmmi 7(d 

^Si-^o r rr^S«;^jD«i^tii 6 ^4 5 0-5 0 0°C 

^ii^^^-r^o rcO^^TT I P^#t|^U/^^^^t SrTiO 

3 Onm^cigLfcB#.«^.T-V^ofc^i^^^:^cD#t;^t^ffioT^M 
^ihi^). FlJx.f^*iS^^^>X^{^fflLT. 7 0 0°CTM 

o^j^^^Scor^-/^^^TorM^0fiJc:g^iitf ^-it^o ^ 

<DmJ^.X\ ^i^l 0 — 3 0 OnmCO^H%^^;5^^t^ 1 7 (D!^ 

5 4^^^TiO(D FM)2(DTHFm^^^W^^ 
TiO(DPM)2t^J:^SrTi03Sl^^:S:^-l^5o 
r 0:>m^. Titii S r T i03 COl^H^^i^ h^tiisbriO 

'L^tLxmmm:imn'r^o ^tz. ^(om. Tiocop 




T T I p ^y^y" V :^^^m^^-r^m^i<^-o^^xmm ufc 
r±o(DPM)2tmm{^mmi^^m^i^xmmt\^x 
mtWi^i^xh^^\ ^tz. :L:LXitsrT±03m^m 

bTiOs. Pb(Zr,Ti)03. BaTiOs. (Ba,Sr)Ti 

03^xh^xhmm<7^^j)M::^mhn^o 

[0101] m9mMW^:^>:^^^CVr>y'ti^:^{zXi% 

So 

[0102] <mi ommm>i^T. ■^w^n(om \ on 
m.m'^m^'^Wi^^xmm^^o m9\z.^^^x^ 5^±sr 

^ ^ 5 3fiTiO(DPM)2:S.t/TT I P tDfM^g^T H F ^ 
m^^n-t^mW^W:W^'^^X^^ ^ 6flSr(DPM)2(7:» 
THF^^^>^tDM^J[^5^#t^^t^X*fet9 . 5 4tiTiO(D 

PM)2^t>*TT I v(Dm.'^i:wvmm^(r>mw-wM^^ 

19. 1 7{i^®t^-^::^Vm'-l jum^itfT^^^^JF^il^^W-t- 
S^L S UfMffl^l^T'foSo TT I PRt/TiO(DP 
M)2 cT^i^M-^^r^ti, ^^^^(D^m^W-^ 5 0 : 5 0 CO 

[0 10 3] y'P— tCoV^TtS^.0^-rSo M 

<b^4;6Sfc— ^— 8 tdi 19 2 5 0 °Cmit^7:>^^rUig^ 

P^Wi^m^. 5 4;?)^^ Sr(DPM)2(DTHFi^r^i: Ti 
0(DPM)2^t>'TT I '?(DU.^TW¥'mmh^^f\.^ 

L-C^Btt^M^fLi-^o 1 0 ^ 

iiLr^i^::^! 5tc^il^^ti.So m'ci^^W^^^^ 
02. N2 0/^<^f^)fi^^6;;^';^#t|^l^l a^iiUT^/^;;^ 
1 stCE^A^nSo — ^J5^(c:{^/c;h./c^;^;:^i 5 tc^g 

^□#fi^;n./c^iScHI^I^l ycD^StcP^^^^-tt^tt. CVD 
S^S^tCct t9SlS±^^SrTi03;^5it^LTV^<, ^(D 
|fftH14iC«nfcTT I P ir^^SS-t^tClffitL/cTi 

o(DPM)2t7:)2oc7:)^53^/i^1^M^(c:j^^U. /^Sf^^c?:* 

^JSifil^^^^-t* <^ BlWcOi^^-i±^^:fe{fi;t S rTiO 
ailir^^So TiO (D P M)2 ^^^T^fll^fDm^^O^ 

m^xT-'m—hfa-^tz, 4 5 0-5 0 o'Ct^^iSrar-tilM 
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[0 10 4] Z.(O^0fS:^mm^<om^^^hfzh\^X\^ 

^wmn.. ^\z-^mmx^^^^m^mmw<^w^ \ 7tc 
n}i^xm%B.^^wm=x v.xwm^ $ tir u ^ v ^ . 

tL^o ^yx.t^. r/l-r3^>-S(7) 1 oTfeSO~i- PrS 

^L. j3 -i^'^ b ><0 1 oT'SbSD PMfiClOj; ^ 

[0 10 5] {^m^^\t. TT I P>Ti(0-i~Pr)2 
(D PM)2 >TiO (D PM)2 > Ti(D PM)3 £7)Jlir*fo 6 

P t TiO (D PM)2 ^ifl^Lfc t>(?:>^^ffi Lfc^-^tco 
V^rt^^0^Lfc;^^. 4ocOTiJ!^iM-^m^'^^-^5 

^ -60 

[0 10 6] /^^b\ r r.T-(iSrTi03i^^F[ltCi: '9I^£ 

[1^1$:, ^(j;tfi'PbTx03. Pb(Zr,Ti)03. BaTiO 
3. (Ba, Sr)Ti03^(7:>-<n v^-;^;^7-r h^tit^^-rS^i 
^{[^i^. Bi3Ti4 07^tDMtO^^{l:^|^T^fooT43|Wj;^ 

[0 10 7] mi on:^0iJ{c;^^;O^6CVD:/t:i-fe;=^r- 

'f'^^y-^m^^hx^x^^^h^mm.^htmf^ 
'^m^^mm\^x\^^^(Dx\ ^fh^^(D^9f\^m^i'^m 
\\Lmtmmz.mm\^x^^ . ^m:\k(Dnmmmmm. 

[ 0 1 0 8 ] <m 1 1 %Mm>u.T. ^^m<D% 1 1 ^ 
mm-^m \ 2-^nm\.xmm-t^. /cfcL. r<Di^i i 

;(JDi±^ft 1 o-:5oiS:tt ^tt^T^citT'feSo mi 2{::joi/^ 
5 (1 o)fi;Ba(D PM)2. S r(D PM)2^t>'T T I 

-e^bf9. 6 (1 o)tirtt^tD?l-^THF^r^fflor^f^j^ 

WT^fof9. 1 7fi^®t;iify^jL/n]- 1 M mMittO^^ff^it^ 
^^-rS^L S MtM^^t^TfeSo Ba(DPM)2. S 

r(DPM)2^t/TT I v(om^i:w¥mm\^. 

1 : 1 : 1 co^/Uitr'THFtC^^?$tl. ±fS#^^ 
(7>?tiS;i^0. SmolXl^^c^S J: 9iCi^^^nfct^(D-e^ 

5o 




[0 1 0 9 1 iJJ^ctc, :rn-ir;:^:7n— tcoV^rtf£0J-r^o 

Ba(DPM)2 t Sr(DPM)2 ^TT I P Otb^t^TcOl^ 

(0fjx.t^\ 02. N2 0)\^Kit^:^:^m'ir^'Wl S^mi^XR 

tcigA^tL;^crti>^co^r^;^^^fi. ^^:tjai!^^1t 1 6{:: 
J; t9;!jDI^$n.fc^gm^t^i 7(0^ffitcpAtf^ttbn. C 
V DS^^(;i J: 19 S^_btC ( B a S r) T i03 UT 

Xi^^l^tt:(Ba+ Sr)XTi0^tb(i. ^TU^^^^^'Jt- 

[0 110] /^^o. r ::T'tiSrTi03M^F'ltc^ 

^^i^. ^J^fi'PbTiOs. Pb(Zr,Ti)03. BaTiO 
3. (Ba, Sr)Ti03^c7)-<n:/;^;^^ h^tit^^-r^^ 

mit^. Bi3T±4 07m(Di]^<Dmmitmxh^xhw}m 

[0111] ^n^mmmxii'X. '^■^>^^}WMt lttt 
I p^i^mi^tzm-^^^^^^xmrnvtz^K rcDjz^^^^fi: 

m±'r^n.itmmAtm2 o%mMi.. BaRv^srcD-^ 

O-i- PrS;^^ Ba(D PM)2^t5Sr(D PM)2^'cOD 
PMiBfiLT-^^^^^^^^:: Ba(0-i-Pr)2. S 

r (o - i- p r) 2 t^(Di&mn}±mm-^j^ ^ v ^ ^ ^ 

-Pr^^^^?'^l/^TiO(DPM)2XHTi(DPM)3^ 

m\^^fzt:L^. ^jwM^mwi^^w^^L^fzm'^tmmcD^ 

fzm'^^mm^tlfZo Ti(0-i-Pr)2(DPM) 

2^u^Lfzm^{^-:>^'^xi^mm±mmn^^^^:it^m 

cvnwM^m^^^t. f^mmxh^^x(D^m^m^^ 
m-(Dmmt^^<>x\^^x. i-:>(Dm^m^^^m\^x^ 
itm^^im^ti^(DX\ mi^:iM^^M.xmm\:ttmfz 
tifz-^^mHm^t^^ti. mv M\^mMLtzm'^<^mf^ 
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fz ^ ^-^x^xm^^i^m-r^ t t^^x^ 
[0 1 1 3] <® 1 2^mm>^^j.T. :^^m(Dmi 2% 
mm\z.t^t^^'<^^wMmmz.-:>^^xmm'r^o m 1 
fi. i^mm\z.f)^i)^^cv'DWMm^(Dmmmx^ho m 
1 l^c:^ov^T6 o\^v cKm^^^x^^ . 6 \\^mm^< 

/U>^"T-fe ^5 . 6 2 7.mxmx^ 19 . 6 3 

WMW\^mw.'§x^Ki . 6 4^^^/— /vffloy 

6 5t^ll^^^^:^T-fo'9. ^ ^m^^<DCY'DWMX- 
9 m^W'WMm^^^w^x^^o 

[0 114] r(0^t54't-fi> Ba(DPM)2 ^ Sr(DP 
M)2 tTT I V t^'t^^thl : 1 : 1 (D^/V]jcXT 

\:imm^^fzmmtmn^t^.x\^-^^. ^f^j^(Dmm^ 
tff^. mi 2\-fv^'r^o^^cvnmw\^mm\^. 

^ 6 7 r*C VDl^^^a^^Loo. (Ba.Sr)Ti03^ 

mM\^. 1 om^Mm\^x^m^n-:>fzt^(Dm^(D^m 
mmx^^o m^^mwi^tzm^^-t. wM^m.w\^f^^^ 

fz. 

[0 115] :L(D^of^\^Pfmm^^m^^^t. 
^\:LWM^mw^tix^^^^(Dx\ \^m(Dmf^^mm,^m 

[0 1 16] 

dp^^ mm<D^:^'r ^y:f\z.-^\^^xmM-^ii^nm%x 
f^mm=tt>ti^(ox% mMzmn.^'^(Dnmmm-^n. 

[0 117] :;^mn(Dm2(Dmm\^^n\^. i^'m^m. 
^m. ^m<D^:^'T^y':/\zis\^x^mtmM. Uf^. m^. 
^mn.x}^mmit>f\.^<DX\ Mn/cm^^i^oB st 

[0 118] :^%m(Dm^(Dmm\z.^th\^^ TitiiPto 
X. 'i^^^mn^m^K^. 

[0 119] -^wn(o%A(Dmm^^f\^\t. '^^'f^^ 
^^^^^^(om^wMm^m^ j: o r . i ^<D^m\^^^^ 
^/^ftco c V 'DWMmmi)'^—'^m^x^\\:M\^'^ ^o^h^ 

mmrQW^^f\^x^^^-^f\.^(Dx. r^TL^cDc vDi^.$4- 

C V D J[^i^^?^;6^?^^ b V \ 
[0 12 0] ;$:|g0^o^5coS1ttcJ:tLti\ iE^P^It 




^ r7 — ^ ) i; o riSifco c V D jf^;^4^r^/5^ ^ CO 

[0 12 2] ^mm(r>m7<DmM\^^ti\'£. ^fi^mm:^^^ 

[0 12 3] ^mm(7:>ms(Dmmi<cxti\t. m^wm. 
[0 12 4] ^mm(Dm9(Dmmic^th^t. m^^m. 

[0 12 5] :$:mM(Dmi 0 (Dmm\c xthit. mmmm 
m<D±.(DSrTio3[ST]m{^^^xmmmx.\-XB s x 
m(Di^^Bi[:m^m^th^(DX\ ^ h u-v^y- hmitot 

[0 12 6] i^mm(omi \(DmM\^x,th\^. mm&m 
m(o±.(D'^') ^:ym\^^<^xnmm^\^BSTmt^T^ 

[0 12 7] if^W^^^^mx 2 c7)^^tcJ:ttfi\ ^^y — 

^ ® ii torn :7 u V? CO^ ^aij ^ S o 

[0 12 8] :^mn<DW,\ 3(7)^#tcj:nti\ ^)^mz. 
2-^(Di^'M^m-^<m.{\Lmii^Wim^mm^^x^<(D 

[0 12 9] -^mn<D% \ A(omWi^^f\^\t. mmnn 
tcf^TT I vmm\^x,^wmt^mMx'm~'fi.mw^^'t 

\o \ if^w^^<D%\ ^(owm^^n\^. cvDi^ 
^^^y^m%^Wt^^'^f\^^(r>x^ roc VDl^.^^^fflv^ 

[0 1 3 1 ] :^^0.^co^i 6(Z5^1^t;iJ:tbfl\ CVDJ^ 
^ 4^ CO ;5ScMmr' 5 ^ r CO ^ M^il^^^ to ^ o 

(Om^iSchb ^ o ^ ^ C V D $ n § o 
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[0 1 3 2] :^^0^(O^l 7co^1^tc:J:nt^\ CVDig 

[0 13 3] imm<o% \ z<Dmm^x.fh\-t^ m^wM 
^mz. c V D wMmm ^ mwir ^mm^^^mK. v ^ ^ 

M) 2 ^^^^{^ J; S l^{t;^;0^il^6^ L T i K o r COfc 

n L/ti^B^Bticoi^v^ c V um^mm ^ti^o 
mm(Dm^mxh^. 

mmmmm<Dm^mxh^. 

ime] :$^^^^(D—MMM^^ir. S^^co^®#^(0 

[117] :^mm<D-mmm^^'t. cvumm:(Dm.m 
mm(Dm^mxh^o 

[US] ^^mco-mmw^i^^-r. cvvmm(DWi^ 
mm:(Dm^mxh^o 

mm:(Dm^mxh^. 

[mo] :^mm<D—mmm^^^'r. cvumw:(Dm 
mmi^(Dm^mx^ho 

[nil] :^mm(D-mmm^^'r. mi^m^m^(^ 
mmmm^<Dm^mx^^^ 

[HI 2] t^§3fe(OC VDi^mco-:/;^7^A|g;^Sc^^-rm 

[His] u^(Dmm(DmmH^7&(Dmmmmm:^^-r 
m^mxh^o 

1 =^-r y r;^;^#t^^l=. 2 ^-r V T :^ :^mmm^. 

3 4 ^{b^. 5 mi^JWM^^. 5 ' 

i^mm^. 5 ' • 6 mi^wMm^i^ 

6 6 ' mi^mm'i^^. e ' • 

i^wjwMW^^^. 7 yx/U', 8 mm^-^-. 9 

f^t9^. 10 11 Mm^--^ 

1 2 i 3 i 

4 :^jp?^t-^-. 15 ^fc;^. 16 mmmm 



(17) 
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It. 1 7 mm. 18 h^vv^;^^. 19 j^yv-y 

2 0 ^r^lte^tli. 2 1 ^ht^-v^y- 
F\ 2 2 BST)5I. 2 6 /^yr^^/l-. 2 7 y^l^ 
2 8 o— KTVn— K^. 2 9 ^—h. 3 0 

^m^-^-^-f^. 3 1 if. 3 3 1}nmy>^ 

H\ 3 6 it^<9. 3 7 eScSJi. 3 8 S 3 9 



>-y^>j5i^ 4 0 SteSftJE. 4 1 Jfx.m4-. 4 

2 ;dDiEl=. 4 6 ^»T=V^-<>^1f. 4 7 



4 9 



. 5 0 J±;/J^^^. 5 1 ]±.ti 



mmmm. 5 3 5 4 

^.55 — 5 6 ;;<;y';:<^Al^. 5 7 
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